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ABSTRACT: 

PROBLEM TO BE SOLVED: To prevent generation of an abnormal shape of silicon 
films and residues due to a difference between etching rates at the time when 
the silicon films of different conductivity types are etched simultaneously. 

SOLUTION: One conductivity-type impurities are introduced in a silicon film 
3 of a lower layer and other conductivity-type impurities and introduced in a 
silicon film 6 of an upper layer. The other conductivity-type impurities may 
be introduced in the region other than a resist mask on the film 6. After 
this, the films 3 and 6 are etched, whereby the difference between etching 
rates at etching of the films 3 and 6 is offset. 
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[0049] (II18*J2)#|IM!I*>01 (a)fcjpl lcB!P»$lrt*l'5>XW*$'7«:#Jitt4. .Itf>U" 

jtCMOSi^f^S^Duaiy-bmSaniS:. MC vXYIXIZIX? fcLT. pMOSflW5±OJJI 

R*47«075Xvx y ^*^fcJ:!)JfcLfcWTtt 20 i/yay^K6fcnS^fo(04^#NT'*t) £4 

0. t<3IgfcHt<H2-S4$#HLTK'!W&. *y&Atl>. nSTOBBjOK-Xlfc. TJfy'Jsy 

[00 50] 02 (a): ^OtWCJIfflUWyr aW3^pS*^0K-X*<O¥jMr^l, IfffiSS 

ftSftl^H^SMEtiOSiOz &5nm<9JJ§(; X*/Hf : 5keV 

JgrtLfciW**. jlitTS^'J^y^iSli, Wi F-Xi : 5X 1 0 H at oms/cm 2 

tfSLECVD (Chemical Vapor Deposition) fcfci >9 , [0055] fcBVvf fuDftJltfll' i^A t^X? 7 

*. 30 AfiWtet^Ta^-tS*', fcSiWFlSv>JB«fc 

[00513 02(b): Tl>' , J3>'jRR3±ICU' t*. H-T K±lx'J 3y^l6/r-'-rHTl 

i/'Xr-vx? (*0*) HIU nMOS«*4fcP x'j3y^ll3<0^iS#!»4t4fc. *0>**cmfc* 

*4*f&At*. 4fc3JW)wyxhvx^ (^0^) ^riti§i»<?)x-yf-y^-^yu^^<^ | 3. 

Jfrt. 0«p. nMOS^iiN^IBf-C. pMOSH$ [00563 JJI^y 3 6 M£AUyT= 

4*yU ■■ P* WB% : N 2 

X*;K' :10keV : 1000'C 

K-Xi : 5Xl0 16 at oms/cm 2 40 B$9 : 10 sec 

(pMOS$$4*>i£^tt> [00573 03 (f): nMOSS$4fcJ:U>'pM 

-ftfyS : B» 0S^5O±l>' , J3>'^16±(;. mgUVZh-? 

x*/l^ : 5keV X? 7 £»j£t$. COl/x'Xr- -7X^7(4, Dual?- 

K-Xl : 4Xl0 16 atoms/cm 2 ^lS®ffifflC0X.y-^y/■7^^t'^) , ). x^fxVV- 

(*&Sll$«£tt) fXr'/^fciDO. 2 5x*m<0A-:?-y©(:^-t 

&Hft : N 2 S>. 

ifiJK : 65CC [00583 03 (g): 03 ( f > K^tSMHIS 

$IS] : lOhr 01 OteSUtMCR^TOXy* y/USK 

( ftHI&Ki**) 1KAU Dual hSffiJnlfcilt. 

#HJS, : N 2 50 



(8) 

13 

( ±M y y 3 yjsm 6 ox v f y ) 

C 12 

RF/\'47X 



#12000-164732 
14 



(Tl^'J3y^l3<7)X7f-y^tt) 



80 seem 
1. OPa 

800W (13. 56MHz) 
100W(450kHz) :7U—?X!l- 
50W(450kHz) : M yx-yf y? 
7 0°C 

* yyv-rmm^^yymj^f.. nyyn 

y£$6#ffi?l/0^. 
10 [00 591 14(h): X-yf 

x., $iWKTiyy3y^JBI3£x>yf-y;y*tS, 



C 12 

HBr 



30 



v?>7Ztih. iyiT®y l J3y^l3(ox-yf-y/ 
p-m*. nmm\ t -rm>;yY-ym>9 

ay^i60x-yf y?u- V<n&.bWkl$)\\ ±M 
y y a y%m 6 + Tfi y y 3 y iKIg 3 «£tf-ox ? 3- y 

it, mmzwixy? y7v-v?>mt*mT 

1 0 0 6 0 ] 14 ( i ) : 5j— ^'-X-yf y^li. T 

s y y 3 ym 3 too n • y 3 yi$»T 1 
00 nmffl^feu*:. t-rt-x-v&ymimza^ 

it . & i. v ><4Ti y y 3 y^i 3 ^ 

C006H14 (j) : HFjkmmziim. 
i\7-\>nm%®.uc. zomi, ^mtxcu 40 m 



5 0 s c c m 
5 0 s c c m 
1. OPa 
1000W{13. 56MHz) 
50W(450kHz) :;*•"( yxyfy/ 
25W (450kHz) : ^-A'-X-yf-y/ 
7 0*C 

»»KUti*>"C*4. J£Tiyy=iy&§l3<i, 
{f MEc v D^ci 0 , #H.Siy y 3 y $r 1 0 0 n mO 

[0064105(b): Tfl-yy 3y&i3±ty 

vXY~?X? (*!*) £JIMU nMOS$$4l::P 

H*yrtXth. ttzmwJxv?x? (TO*) 
izX"). pMOS$$5lcB£4*y»iAU mmi 

m. 1+, nMOSffliSliNOE^T. pMOS^i* 

(iPoie^t-st. 

(nMOS^*y&A£ft) 



4*ya 

x*/K 



p* 

1 OkeV 

5X1 0 15 at oms/cm 2 



( P MOSfi«H*y&A&#) 



4*yl 

Y-XM. 

N2 



B* 

5keV 

4X1 0 15 at oms/cm 2 



[00621 CH^J3l*^tCTi, 01 (b)K* 

CPr^Xvx-yf-y^KciOifiL^J-Cft'), £ 
<7)Ig 5: 0 5 -0 8 £#H L T tiWt h . 
[0063115(a): *%mcm Urfr V7" 

M>. yy3y^o^*S«ci±{^'-b^l2fc 

«t tTFJl y y 3 y iRK 3 tft JitftM Zhtzhoxfo 
6. tiihooh, ¥-vwm2\i.^)nym<nm 



n 2 



6 5 0*C 
1 Ohr 



mm. 



10 00'C 
1 0 s e c 

[00651 15 (c): _hiyy3y£!I6fclT 
O^i^lyy^ HR, *HWCtWS it £7 
^XVCVD&ICJ; 0 1 0 0 nmJgjfctS. 

[0066115(d) : *fOfcttCli£0SL ±fl 



1 5 

*?R8li. SBEC VDSfc <k *) . S i 0 2 £ 1 5 0 n 
[ 0 0 6 7 ] H6 ( e ) : m?X7m8UzVvX 

<?>Vvxwx? itx^^-y^x? b ix. MWr? 



(9) #12000-164732 

1 6 

o^&ull1figJgfflc<1-|>. 



-f^ya : P + 

X*;U* 5keV 

h'-Xi : 5x 1 0 H at oms/cm 2 

[007 1 ] Srfcwf iwffl&tWyx h*?*? 7 



[0 0 6 8] ZOWsXhVXtlZvXtblX. n 

mosmmicoiM^j^yme^pm^m (0 

cW^llfiMBKt*. 

4*^8 : B* 
x*/|/^ : 5 k e V 
h'-Xl : 5X10" at oms/cm 2 
[0 0 6 9] 06 (f) : 1$t,zmvzm8Uz 
Wzk.V'JzYixnm&th. frUM-^Xb"? 

xtimmmt, TM'y^^yms^pmm 

mXffi&i:?'<-Xtr><-i-&i)\ h^iWf-lK^m. 
btl. tttZ.Ol'itXYlXtlcMUWZtt.. pM 

o smny-vwrnfoUMzi, uisxwx? i * 

B$ixh<. zwaxyixtizxy^yf^x 

?bix, mrtximz^v+yyi. ±Myv? 
yjm<><r>-um\&th. 

[0070] ZVtVvXY^Xll^XlbVZ. p 

mosm5±(7)±m>' ] )3y%$&6i,ziim^m) m 
^iB-fN-c^t) %4*y&xt&. nmminY-* 



-TVTn^)-3ym3^mf^thb. t<m 
mmi^mmm.-thmitfhM^X' 

ff>Z>e 

[0072] 06 (g) : Vi/XYVX91i7«;v 

yymn. ^tnMos^^fcjt/pMos^ 

[0073107 (h) : WJX 7 ZTvis 

y?mL, m^jiyme^ixitz^mm 

Nz 

10 00°C 
1 0 s e c 

[00743 07 (i) : 07 (h)t^tWlSK 
30 01 K^Uv!lCPX7^y^lCffiAL, 

Duaiy-hSffijoisriifet, zm, mw?z?mtf 



(±M^J^yme^yfyi/m) 



C 1 2 
02 



5 0 s c cm 
5 s c cm 
0. 4Pa 
400W (2MHz) 

100W(1. 8MHz) :7V-? X)V- 
50W(1. 8MHz) ^-fyx^fy/ 
3 0°C 



0^ti3^ pMOS^±^±lxUny^ffi6 



[OO75]07(j): X 7 ^y^X^«J0JS 



HBr 



2 0 s c cm 

3 0 s c c m 
5 s c cm 

1. OPa 



(10) ^2000-164732 
17 18 
V-XftJ) : 400W(2MHz) 
RFAM7X: 5 0W(1. 8MHz) : >-< yx-yf-y?' 

3 0W(1. 8MHz) : #-A*-X<yf-y7* 
m. : 3 0'C 

z<r)xvi-y?$i#x\ iM^u^ymemm^ *BP<otefT*t. 

MFtmF-T%.mt&t%&. Itztf^T. -tfly'J X*/Hf : lOkeV 

3y^Ji6«X-yti//l/-N(7)^tfflSLJ)V\ ±1 F-Xi: : 5Xl0 ls atoms/cm' 

yy3y3m+T*y>J:iy$$3w£f^x.y?-y 10 (pMosmny&A&ft) 

&mm?>i}< x 7yj>v-vy?mz%^mfcim x*;mf •. 5kev 

IX s mmtmtXyfyyu-hCOmi^&J H-Xl : 4X10 16 atoms/cm2 

[0 0 7 6] 18 (k) : *-A-I»f y/li, T SH^ : N 2 

«y'j3y^l3W40n* 'J 3 yjg»a? 1 fflt : 6 5 0'C 

OOnmffllML^. *-A*-x.yfy^T^fcfcV^ : lOhr 

m y-Me»R2«H«i s fmi^ti (*§iyjMs&#) 

ft, b&wrrMi' t )3ym3<r)m&Wi^-rtii>% %m n 2 

mmmzt<tit^y-hmtfmz 20 m •. iooo-c 

fife. 2nb. *s»J-ciiyyK-rfflScs<«v« sag : 10 sec 

toXVvb#&lkisV3y<KtCblTII > s , )3>JtM [0080105(c): ±M^ ] J^ymeb IX 

3, m&m^w mx-hh±m^)^yme omweai^u^ pk, #n»tet>ws i 2 Srr 

fcit^^lVX^lSWX^-y^^mtt^^LTV^ 100nm#jSt*. 

*. C^X'J-yh^^-ytt. Tlx'Jay^)i30 [0081] 05 (d) : ^JiNHTia ±1 

^--A'-x-yfy^lST, Duai^-b«K«*tt» ^y3yJWR6±fc^vx?R8*JM£t*. *S«v 

«K*#£i^im*Ii£<IW6;:fca { T''£ ^I8tt» JSffCVDffifcJ: 1 ?, Si0 2 £l50n 

5. *Jt. 06 (g) kmhwJxwxti <nv4 m<rM%£.m\>ii. 

7*7 v*?. mx&b^-'jymmuzk 0, m- 1 0 0 8 2 1 H6 ( e ) : mvztmBzwjz 

T£*. U^h?X^7<0ianrtt{i, nMOS^iS^y-N 

[0077] C£tfcM4]*9BfcBKK 01 (b) lBBja*ttU^b^!?7*»|ftUT4J<. £ 

U-:CMOSl^#^l£0Dual^-M®lia:*, ^ c01/y'XP-7X^7^x>yf-y/-7^^tUT, 

'jnytr^XvX'yf-y^ItlOMU^J-C* x?R8£xyf y/U ±iy , J3y^60-gB$' 

0, £OlS*?l«H5~H8$*aLTRi!llt*. Wit*. 

[0078105(a): JfcgWCSSffl lJttfy7 [ 0 0 83 3 ^OUy*^ 7£V*? t L/C, n 

;ut>. yV3y¥<&mwmi±.izy-\-m$2t5 msm4±.n±MyV3y%$6£pW$m (@ 

J:tn r l>'!;3yiMl3*«<-*i«UB«S*«:ttf)T* 40 «W»PT«t) *^*yttAt*. pffl*ttft*>F- 

*. Clti^c09*>, ?-MMI«2tti/y3y*fl¥W Xfili, TJI y 'J 3 y JBR 3 *vfi9 n S^ttfeW K - xs. 

tt&fc 1 *®<^St;(C i 0 S i O2 £5nm<9*$fc ej^fcuLl t*. 

BJSECVDjStlO. IHtfl^'JayfclOOnmO -Uyi : B* 

JPSfcjgfcLfcfeW**. X*/Mf : 5 k eV 

[OO79]05(b): Tiyi>3y^ji3±£y F-Xi : 5X10"atoms/cm' 

VXY-7X? (*0*) tfBfKU nMOS««4fcP [0084 3 06 (f ) : oyfc*ffllV^^R8±t: 

£4"tfy&At*. ifcSitoyyxhvx? (T0fi) ISfcfcWttK7.x7 7&Bijct4. SrU^.xF"7 

ti9s pMOS«*5CB*-f*yjtAU JRWIfc X?7tf>l!P$fttt, TSx'J 3y&R30pgpm$ 

Ht. 0*, nMOSflWHiN***?, pMOS«K*50 »AflW*t*T;frA-t6A». **V*«ffi£V*tt 



19 

o s mnoy- v wm&Mfflz i>v : Jxvix?iz 

Bl8,LXti<. Z<nWJxy?X97iJLv+y?~?x 
[0085] ZWJznxtlZlXtblX. P 

uosmsiioiM^joymeifZcim^m (0 
<Me?N?*t) i-ixv&x-ti. nmwbnY- 



4*ya : P* 

X^/HF : 5 k e V 

K-Xl : 5xl0 14 atoms/cm z 

[0 0 86] &fcVvfftofB^0W$;xh-?X?7 



(11) *fM2000-l 64732 

20 

?>!>. 

[00873 06(g): VvXY~?X91Z7"/-s 

5m; y Y-7WiBzm%iit& yvx h-?x_? 

l. Zcr)Ui?xh-?x?7%xvj-y7-?x?):lx. 

y y Y-rm±mmxmQmummh . 

10 [OO88]07(h): WJX YVX9 7*7 vis 

y?mi. ±MisV3ym6N£Aiwm<D% 

1 0 0 o*c 

1 0 s e c 

[0089] 07 (i): BT7 ( h ) lCj*tW«SS 

M> ii 2t^L)t / v , j3y^r7XYx-yf y/n 



as 



-7' KTS x H 3 y$$ 3 flfgJ&iWt 6 k . *0M 

mummi mm. » f-y^-^y umhji* 20 «vx 8 #x » y /vx ? t &s . 

(±iy';ay^6^x-yfy^fr) 



lOOsccm 
5 s c c m 
1. OPa 

1000W ( 1 3. 56MHz) 
80W (400kHz) :7V—?X)V- 
40W(400MHz) : yx-yf-y/ 
20^0 

;<?jx-/f yyfkwx-oxzvi-yyv-ui, wt*)n xsyv-rmx-iiz-vfyrimTit-f. ±«xun 
mmwy?v-7m>;yY-ym>vm 30 ym6tfmix^i. 

WlMtyfh'-rmwHktcl. itdfi^x. [oo9O]07(j): xvfyyjfxzwm 

mtiz*tt5tz. p mo smmioim-sv a yme fL,wm^jm^)ovms^,^yyti, 

(DX-yfyflfflJUztif&X'h. nMOSmt^\ * 

( TS *> 'J 3 y £K 3 cox y f - y /^fr ) 



C 1 2 

02 

y-xttjfl 

RFA'-f 7X 

m 



C 12 
HBr 

02 

v-xaj* 
rfa^tx 

as 

vfyrznz. j^Ti^'Jay^ffiscoxyf-y^ 

I/-M4. n2^tt^H-r«S>/yK-7^iS>P 
3y^H6<0x»/^y/u-hol£i;ffllSU»V\ ±1 

>-u 3 y^l6 H-Tlx'J n y^l3^ttcox7^y 



5 0 s c c m 
30 s c cm 
5 s c cm 
1. OPa 

800WU3. 56MHz) 
60W(400kHz) :>^yX7fy/ 
30W (400kHz) : yf-Ji-Xyfyy 
3 0'C 

* tx. &mmz&iixyi-y?u- wm**ftixf 

[ 0 0 9 1 ] 08 ( k ) : *-A'-Xyf y/ti s T 

mymymsmw m&w^v&mx'i 

OOnmffllSIUc. ^-A'-x-yfy/^Tmcfcv^ 

it. h^MtTM : y ] j3ym3^mmt^-ftii>% 



(12) 
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ate. =5*. ■#%m?i>;y\ i '-7ffi&i l zm<m^ 

<r)X 9 y bVtm&yV n vmx-hhJM'y 9 3 fiNR 

3 . *K£ftR$' !W WCfc* JJg^'J 3 y*$6 

*-a--x 7 fyyzm, Dual y- b t®<og£ tt^ 

4. ifes 06 (g) \Z.mhVi/XYlX91<r)V4 
SrRS±tS<Iki>f#&. 4fc. _Ulv9:Jyj&Jg6± 

[ o o 9 2 ] ah. mm 4 mmmizt mmuz 

[0 0 9 3] PRif. Tlx 9 3 ym 3 1 

S/yaytt&WSU:* 1 . ftSMi'VziyBftm&v 

voymomm^Jiym-biThiw m 

ixb. 

[0094] IM'yO^ymetlX, WSi 2 Ml 
ypLiZtiK Mo S i 2 ^Ta S i tfcfcftHS&l 

3? yl^^W^x'J 3 ylt l/C fc J: K 
[009 5] S&IC, *^HJ{±CMOSM^^l<7) 

fit . SSSflgft « x 'J n ymm £ HB&cx ■/ f 

[0096] 

[0097] UtaST. Duaiy-hl^OCMOS 
h 5 V » ? fcfc It5 1- fB^Mft*¥3ft£fr 
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hb 



[02 ] *^o^fl^oH^g^jj^tRim 

mt'hb. 

IM3] mmmmmmmnmtmm 
mx'h q , m2izm<xmjpt. 

[H4 ] *||B^^{^I«SllS^^11P5l!lfH 
[05] #3&BJ3a<6fl^{^lOf^Ig£^tl«i»& 

io [06] *mnm^tmm<m%im&*tm 
[E7 ] *mm<o^i^<»mmz*tm 
[08] mmm^mm^mxm^tm 

[09 ] AM TXEPMIE C R7'7Xtx 7 f-y^HE 
[010] AM7XEpSPSMCR^-<7 , r7XVX7'?' 
20 [01 1 ] A-^7XEPiDSlCPX7f-y/Ht$:*t 



[0i 23 'VTzmm^wyforyXvxyj- y 

?mz*immmx-bb. 

i®i3]m<vmmmmiimzmbfflm 

z^iimimmmbb. 

[0143 mnmmunmmizwnfflm 

trttmiMmmx'h 9.013 m< is** 

t. 

30 3-jmy^y 

4-nMOSfWS. 5-pMOS^JS. 6-1M 
R. 9-3t#&<7\ 10-«l, N-nSTOHfc. P- 

1 l-ftjaasft, 1 13-?7:/a\ 

1 6-"?/*hoy, 1 7-74?nSg$f « 18- 

"wy-w 1 9-x7f y/f+yA', 2 0-yi//M 

H3-f;k 21-AM7*m 2 2-V-XtM, 2 
3-NKtff. 24-±»W. 2 6-UHMS£:M 
40 /K 2 7-t-*\ 2 9- / \ , j3y«[7yTt. 31- 



[013 *jra<O^I*^^^tjSt««lfBHT' 



(13) 
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[02] 



(a) 




4nM0SfP3 



(b) 
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6±13/'J3V 

m 
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(d) 
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/AY//////// '/ / 



pppppppp 



NNNNNNN 



L 
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5 



T 
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(8) 



[01 1] 
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' ' / 
'/ / A 


-6 


//A 

//A 
/ * * 

' / v y 
r r s 


^7 
■ — » 6 


P P P- 


NNN, 


NNNNNNN 1 
fflMHMtt 


P F 

) p F 


i p p F 
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» P/f- 
» P 1 
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■v 
5 




13 *t»S/M 
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[[34] 



(h) 



,77 



P P P 



NN N 

N N N 



4 



(j) 



7* 



Z77 

//A 

/ / ✓ A 



NNN 



P P P. 
P P P 
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ttt: 
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ft* 

/ ? < / 
/ / f 


^7 
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(b) 
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' v ' 

4 

<c) 


v v — ^ 
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[06] 
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(51) int. ci . 7 mm& f i (m 

> 

H01L 21/336 
F?-A(##) 4M104 AA01 BBOl BB26 BB27 BB28 
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